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INTRODUCTION 


The Exobiology Program, within the Office of Space Science and Applications of the National 
Aeronautics and Space Administration, is an integrated program whose goal is to investigate and 
understand those processes that may have been responsible for or related to the origin, evolution, 
and distribution of life in the universe. 

This report contains a listing of 1987 publications resulting from research supported by the 
Exobiology Program. Our intent in compiling this report is twofold: We want to provide the 
scientific community with an annual publication listing (as we have done since 1975) of current 
NASA-supported research in this field, and we hope to stimulate the exchange of information and 
ideas among scientists working in the different areas of the program. 

Research supported by the Exobiology Program is explored in the areas of Cosmic Evolution 
of Biogenic Compounds, Prebiotic Evolution, Early Evolution of Life, and 
Evolution of Advanced Life. Pre-mission and pre-project activities supporting these areas 
are supported in the areas of Solar System Exploration and Search for Extraterrestrial 
Intelligence. 

EACH AREA IS DEFINED AS FOLLOWS: 

COSMIC EVOLUTION OF BIOGENIC COMPOUNDS focuses on the history of 
the biogenic elements (C,H,N,0,P,S) and their compounds in the galaxy and the early solar 
system. This includes: (1) tracing the physical and chemical pathways taken by the biogenic 
elements and their compounds from their origins in stars to their incorporation in the pre-planetary 
bodies; (2) determining the kinds of measurements that can be made on the biogenic elements and 
compounds in the galaxy and solar system and prebiotic evolution and origin of life; (3) determining 
the ways in which the physical and chemical properties of the biogenic elements and compounds 
may have influenced the course of events during the formation of the solar system and the 
component bodies. 

PREBIOTIC EVOLUTION involves research and analysis in two major areas: 

(1) the consequences of planetary evolution on the physical environment of the Earth and planets, 
and (2) the evolution of molecules and molecular systems under the constraints imposed by 
physical environment and the appearance, a posteriori, of living systems on Earth. It also assesses 
the importance of the physical-chemical processes associated with the dynamic development of 
planetary surfaces. 

EARLY EVOLUTION OF LIFE focuses on the nature of the most primitive organisms, 
determining the environment in which they evolved, and the way in which they influenced that 
environment. Investigations are executed through the use of the molecular record in living 
organisms and the geological record in rocks. These records are used to determine when and in 
what setting life first appeared; to determine the characteristics of the first successful living 
organisms; to understand the phytogeny and physiology of microorganisms that inhabit 
hydrothermal areas now thought to be analogs of primitive environments; to determine the original 
nature of biotic energy transduction, membrane function, and information processing through 
study of extant microbes; and to elucidate the physical, chemical, and biotic forces operating on 
microbial evolution. 



EVOLUTION OF ADVANCED LIFE examines the influence of astrophysical, stellar 
and solar system events on the evolution of advanced life on Earth. Research in this area also 
attempts to develop a program plan for a paleontological data base; to understand possible 
evolutionary pathways for advanced life; and to investigate ancient atmospheres. 

SOLAR SYSTEM EXPLORATION focuses on providing specific information on the 
elemental and chemical composition, mainly with respect to gases and volatiles, of the atmospheres 
and surfaces of solar system bodies, including planets and their satellites, comets, asteroids, 
meteorites, and dust in space. Improved methods, instrumentation, and experiments will be 
developed for in situ chemical analyses of the volatile species associated with the bodies to be 
investigated. 

SEARCH FOR EXTRATERRESTRIAL INTELLIGENCE (SETI) involves the 
search for extraterrestrial intelligent life by detecting signals in the electromagnetic spectrum. 
Principal emphasis has been on technology development for the microwave observing project. 


This bibliography is divided into the six areas noted above. Within each research area, references 
are listed alphabetically by author. Authors who are Principal Investigators are identified by an 
asterisk. In addition, current addresses for all Principal Investigators are given in the Appendix. 

We wish to thank all the participants in the Exobiology Program for their cooperation in 
responding to our request for a listing of their 1987 publications. We also wish to thank Janice 
Susan Wallace for her editorial and technical assistance and Rodney P. Johnson for his technical 
assistance. 


John D. Rummel 
Exobiology Program Manager 
April, 1989 
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Blake, D.F.; Mardinly, A.J.; Bunch*, T.E. 
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Geochimica et Cosmochimica Acta 
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Organic chemistry of carbonaceous meteorites (Abstract). 

In: Space Life Sciences Symposium: Three Decades of Life Science Research in Space, 
Washington, DC, June 21-26, 1987, p. 348-349. (GWU 9257) 
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Theoretical studies of interstellar isomers. 

In: Astrochemistry (Vardya, M.S., Tarafdar, S.P., Eds.). 

Dordrecht, Holland: D. Reidel Publishing Co., p. 203-204, 1987. (GWU 9094) 
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Freund, F. (Bunch, T.E. = P.I.) 

Hydrogen and carbon in solid solution in oxides and silicates. 

Physical and Chemical Minerals 
15: 1-8, 1987. 

Gibson*, E.K., Jr. 

Carbon and sulfur abundances in Antarctic meteorites. 

Meteoritics 
22: 384-385, 1987. 

Gibson*, E.K., Jr.; Carr, R.H. 

Characterization of carbonaceous materials in interplanetary dust particles utilizing 
laser microprobe mass spectrometry (Abstract). 
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A detailed investigation of proposed gas phase syntheses of ammonia in dense 
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Irvine*, W.M. 

Chemistry between the stars. 
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7(6): 6-9, 1987. (GWU 9628) 

Irvine*, W.M.; Goldsmith, P.F.; Hjalmarson, A. 

Chemical abundances in molecular clouds. 

In: Interstellar Processes (Hollenbach, D., Thronson, H., Eds.). 

Dordrecht, Holland: D. Reidel Publishing Co., p. 561-610, 1987. (GWU 9783) 
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Observational astrochemistry. 
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Structure and dynamics of amorphous water ice. 
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McDonnell, J.A.M.; Evans, G.C.; Evans, S.T.; Alexander, W.M.; Burton, W.M.; Firth, J.G.; 
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The dust distribution within the inner coma of Comet P/Halley 1982i: Encounter by 
Giotto's impact detectors. 

Astronomy and Astrophysics 
187(1-2): 719-741, 1987. 

Moriarty-Schieven, G.; Snell, R.L.; Strom, S.E.; Schloerb, F.P.; Strom, K.M.; 

Grasdalen, G.L. (Irvine, W.M. = P.I.) 

High resolution images of the LI 551 bipolar outflow: Evidence for an expanding 
accelerated shell. 

Astrophysical Journal 
319:742-753,1987. (GWU 9786) 

Prialnik, D.; Bar-Nun, A. (Owen, T. = P.I.) 

On the evolution and activity of cometary nuclei. 

Astrophysical Journal 
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Prialnik, D.; Bar-Nun, A. (Owen, T. = P.I.) 

The formation of a permanent dust mantle and its effect on cometary activity. 
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Low voltage scanning electron microscopy of carbonaceous chondrite meteorites 
and interplanetary dust particles (Abstract). 

Journal of Electron Microscopy Technique 
7: 142, 1987. (GWU 9072) 
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In: Interstellar Processes (Hollenbach, D.J., Thronson, H.A., Jr., Eds.). 
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Ziurys, L.M. (Irvine, W.M. = P.I.) 
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Astrophysical Letters 
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Arrhenius*, G. 
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oligomers. 

Journal of Chromatography 
386: 243-249, 1987. (GWU 9067) 
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Effects of iron and stored energy on the kinetics of kaolinite surface-catalyzed 
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In: Space Life Sciences Symposium: Three Decades of Life Science Research in Space, 
Washington, DC, June 21-26, 1987, p. 261-263. (GWU 9271) 
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Deamer*, D.W. 
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Transcriptional regulation of the human prointerleukin lbeta gene. 
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Ferris*, J.P. 
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Ferris*, J.P.; Huang, C.H.; Hagan, W.J., Jr. 
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Washington, DC, June 21-26, 1987, p. 264-265. (GWU 9273) 
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326(6115): 777-778, 1987. (GWU 8139) 

Fox*, S.W.; Hefti, F.; Hartikka, J.; Junard, E.; Przybylski, A.T.; Vaughan, G. 
Pharmacological activities in thermal proteins: Relationships in molecular evolution. 
International Journal of Quantum Chemistry: Quantum Biology Symposium 
14: 347-349, 1987. (GWU 9056) 

Fox*, S.W.; Nakashima, T. 

Self-ordering of amino acids as the source of biomacromolecular information: 

The primary Darwinian process (Abstract). 

In: Space Life Sciences Symposium: Three Decades of Life Science Research in Space, 
Washington, DC, June 21-26, 1987, p. 273-274. (GWU 9277) 

Frederick, C.A.; Saal, D.; van der Marel, G.A.; van Boom, J.H.; Wang, A.H.-J.; Rich*, A. 
The crystal structure of d(GGm 5 CCGGCC): The effect of methylation on A-DNA 
structure and stability. 

Biopolymers 

26: S145-S160, 1987. 
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simultaneous separation of the products of decomposition and oligomerization of 
guanosine 5’-phospho-2-methylimidazolide. 
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Kinetic analysis of the template effect in ribooligoguanylate elongation. 
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Analysis of the template effect in ribooligoguanylate elongation. 

In: Space Life Sciences Symposium: Three Decades of Life Science Research in Space, 
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